Background: Human brain tissue is crucial to study the molecular and cellular basis of psychiatric disorders. However, the current availability of human brain tissue is inadequate. Therefore, the Netherlands Brain Bank initiated a program in which almost 4.000 participants of 15 large Dutch psychiatric research cohorts were asked to register as prospective brain donors. Methods: We approached patients with schizophrenia, bipolar disorder, major depressive disorder, obsessive-compulsive disorder, post-traumatic stress disorder, families with a child with autism or Attention Deficit Hyperactivity Disorder, healthy relatives and healthy unrelated controls, either face-to-face or by post. We investigated whether diagnosis, method of approach, age, and gender were related to the likelihood of brain-donor registration. Results: We found a striking difference in registration efficiency between the diagnosis groups. Patients with bipolar disorder and healthy relatives registered most often (25% respectively 17%), followed by unrelated controls (8%) and patients with major depressive disorder, post-traumatic stress disorder, and obsessive-compulsive disorder (9%, 6% resp. 5%). A face-to-face approach was 1.3 times more effective than a postal approach and the likelihood of registering as brain donor significantly increased with age. Gender did not make a difference. Conclusions: Between 2013 and 2016, our prospective brain-donor program for psychiatry resulted in an almost eightfold increase (from 149 to 1149) in the number of registered psychiatric patients at the Netherlands Brain Bank. Based on our results we recommend, when starting a prospective brain donor program in psychiatric patients, to focus on face to face recruitment of people in their sixties or older.
Background
The use of human brain tissue is the main strategy to study the molecular and cellular basis of psychiatric disorders. However, the current availability is far from sufficient: 69% of the post-mortem studies on bipolar disorder in the last 30 years used material from a single source consisting of merely 50 cases (Stanley Foundation Collection) and for the second most widely used collection (Harvard), 80% of studies were conducted with the same 72 cases [1] . Increasing the number of available post-mortem brains of extensively phenotyped patients will facilitate post-mortem research, and is key in improving understanding of the pathophysiology of psychiatric disorders. Ultimately, this should lead to improved treatment strategies, alleviating the personal, social, and economic burden of psychiatric disorders [2, 3] . Therefore, the Netherlands Brain Bank (NBB) initiated the first worldwide prospective donor program for seven psychiatric disorders (NBB-Psy). Its aim is to establish a resource of well documented and high-quality brain tissue of patients diagnosed with schizophrenia (SCZ), bipolar disorder (BD), major depressive disorder (MDD), obsessivecompulsive disorder (OCD), post-traumatic stress disorder (PTSD), autism spectrum disorder (ASD) and Attention Deficit Hyperactivity Disorder (ADHD), non-psychiatric relatives and unrelated control subjects. To achieve this, NBB-Psy, in close collaboration with five Dutch university medical centers, actively approached extensively phenotyped participants of fifteen large psychiatric research cohorts to register as prospective brain donor at the NBB. We here present an interim report of the registration percentages of patients, relatives and unrelated control subjects, taking into account the effects of diagnosis, method of approach, age, and gender.
We hypothesized registration rates of 15-20%, which was based on our experience with approaching cohort patients with neurological disorders where the registration rates were 20 to 25%. We expected the registration rates in psychiatry to be somewhat lower than in neurology. In neurological disorders confirming the diagnosis post-mortem is an additional motivational factor [4] . Moreover, patients are on average older, and their disease has a clear neurodegenerative nature, which confronts patients with increasing constraints on their daily function and may thus motivate to contribute to scientific studies to eradicate the disorder they suffer from. We hypothesized that older people would be more willing to register [5] , and that a face-to-face approach would be more effective than a postal approach. Finally, we hypothesized that gender [5] and diagnosis would not affect registration rate.
Methods

Study design and participants
Our study was a quantitative descriptive study of participants of fifteen psychiatric research cohorts in the Netherlands. We requested 3751 cohort participants to consider registering for brain donation with NBB-Psy. This concerned patients with at least one of the seven following DSM-IV diagnoses: SCZ, BD, MDD, OCD, PTSD, ASD and ADHD, first-degree relatives, and healthy control subjects. Table 1 shows the number of approached participants per diagnosis group. As the OCD and PTSD cohort studies did not include any relatives, the number of relatives of OCD and PTSD patients approached is zero.
Participants of the ASD and ADHD cohorts were families of which the patients were minors. Within these cohorts we only approached the parents, since minors are not eligible for registration. Therefore, we cannot present registration rates of patients with ASD and ADHD.
Procedures
With the principal investigator (PI) of each cohort study, we agreed to inform all adult cohort participants individually about NBB-Psy by means of a letter from the PI explaining the collaboration with NBB-Psy. We attached the NBB-Psy brochure, which describes why brain research of psychiatric disorders is crucial, and what to expect at the time of death. We approached as many people as possible face-to-face, immediately following their visit for the cohort study. If face-to-face contact was not possible, we approached them by post. After the first approach, we contacted participants within two weeks by telephone to offer further information unless participants objected. If the participant was interested in registering as brain donor, we sent extended information and registration forms. These forms are to be signed not only by the prospective brain donor, but also by a nextof-kin. Although Dutch law does not require permission of a next-of-kin, the NBB requires it for two reasons. First, in order to prevent someone who is (temporarily) incompetent to make the decision of becoming brain donor completely by himself. Second, co-signature ensures that people close to the prospective brain donor are informed about the registration, which increases the chance that they will contact the NBB when the brain donor dies. After three months, if the participant had not registered yet, we made a reminder phone call.
For this study, we analyzed data regarding the cohort participants who were approached between August 1, 2013 and July 1, 2015. As there was a delay of, on average, 105 days between first approach and date of actual registration, we assessed the number of registrations of these participants until October 14, 2015. All NBB-Psy procedures were approved by the medical ethics committee.
Diagnosis
In order to analyze the relation of diagnosis with the registration rate, every cohort participant was categorized as either one of the seven NBB-Psy disorders, a relative or a control subject. In all cohort studies, the diagnoses of participants were confirmed by trained research assistants using one or multiple of the following 
Statistical analysis
Statistical analyses were carried out using SPSS 22.0. We assessed the registration percentages per group (SCZ, BD, MDD, OCD, PTSD, relatives, controls). We investigated whether age, gender, method of approach, and The group SCZ was too small (n = 39 approached and n = 1 registered) to be included in the analyses. Approach method (face-to-face versus post) was a determinant and age and gender covariates. Assumptions of homogeneity of variance were checked. We used the forward stepwise conditional method as implemented in SPSS to find the best predictive model for brain-donor registration.
Results
Demographic measures
We approached 3751 cohort participants. Ninety-five percent (n = 3567) accepted the NBB-Psy brochure (info1). Thirty-nine percent (n = 1446) of all the approached participants expressed a positive attitude towards brain donation and were willing to receive detailed information and registration forms (info2). Thirteen percent (n = 485) of the approached cohort participants registered as brain donor. During the period under study (August 2013 -October 2015), three participants withdrew their consent and five passed away and underwent autopsy. Table 2 shows the numbers for each psychiatric disorder.
Two hundred and four participants were excluded from the analyses: SCZ patients were excluded as a group because the number of SCZ participants approached (n = 39) and registered (n = 1) was too low; of 4% of the participants (n = 141) age was unknown and 0.6% (n = 24) of the participants actively approached us (therefore, method of approach could not be analyzed). Exclusion of these subjects resulted in a sample of 3547 participants included in the analysis.
Group and likelihood of registration
The likelihood of a patient with BD to register as a brain donor was 3.70 times higher than that of a control subject (β = 1.309, W = 42.81, p < 0.001). 
Age and likelihood of registration
The likelihood of someone registering as a brain donor increased with age at least until the age of 70 (β = 0.024, W = 40.00, p < 0.001). Figure 2 shows the registration percentages by age group.
Gender and likelihood of registration
There was no effect of gender on the likelihood of registering as brain donor: (β = −0.007, W = 0.004, p = 0.95).
Approach method and likelihood of registration
Participants who were approached face to face registered 1.30 times more often compared to participants approached by post, which was a significant difference (β = 0.25, W = 3.90, p = 0.048).
Best predictive model for brain-donor registration
The forward conditional method of logistic regression shows that the model, which best predicts the likelihood of a cohort participant registering as a brain donor includes the variables: age, method of first approach, and diagnostic group and explained around 10% of the variation (R 2 (Nagelkerke). = 0.102).
Discussion
In the present study, we asked psychiatric cohort participants to consider brain donation and we investigated the influence of gender, age, diagnosis, and method of approach on the willingness to sign up as brain donor. The overall registration rate was 13%, which is somewhat lower than we hypothesized (15-20%), and indeed lower than those reported for neurological cohorts (31% to 85% [6] [7] [8] [9] ). BD patients and relatives, however, did register at the anticipated rate (resp. 25% and 17%). Surprisingly, they registered more often compared to all other groups, which may be due to the fact that BD patients often articulate that their illness causes high burden, and, combined with significant genetic load of the disorder, BD patients are eager to participate in (postmortem) research. Although our sample was small, within the OCD group, patients treated with DBS registered significantly more often than other patients with OCD. This may also be due to the high burden of this DBS group, who has the most severe and therapy-resistant form of OCD. In addition, DBS patients have electrodes in their brains, which may make the link to (postmortem) brain research more logical. We expect a similar mechanism in the ECT-depression cohort, which we recently started to recruit. In line with our hypothesis, participants, initially approached face-to-face, registered significantly more often compared to those initially approached by post. This finding also fits well with previous studies [6] [7] [8] .
The likelihood of someone registering as brain donor increased with age, which is in accordance with the results of Kaye and colleagues, who found that age was positively correlated to the rate of brain-donation consent among healthy elderly participants of a longitudinal study on successful aging [5] . In absolute numbers, more females than males registered as brain donor, similar to an Australian brain donation program [10, 11] . However, we approached more women than men, so the percentage of women and men who registered was not significantly different, which is in accordance with previous studies [5, 8] . A limitation of the present study is that we were not able to perform analyses on the SCZ group due to the small sample size, nor on relatives of OCD or PTSD patients, as they were not included in the cohort studies. In addition, we could not include ASD and ADHD in our analyses because we did not have data on adult cohort participants with these diagnoses. Finally, we note that the numbers presented here concern prospective brain donors. In the period under study, three registered cohort participants withdrew their consent on second notice. The experience of the NBB is that only very few people withdraw their consent. In addition, it hardly ever occurs that the NBB is not notified in time when the donor passes away, probably as NBB asks for co-signing by a next of kin. Thus, the expectation is that the number of registered donors is almost equal to the number of autopsies that will take place in the future.
Conclusions
In conclusion, our program resulted in a steep increase in the number of registered prospective brain donors with psychiatric diagnoses. In 2010, 149 patients with a psychiatric disorder were registered at the NBB and in October 2016, this number had risen to 1149 and equaled the number of registrations of subjects with a neurological disease.
Our results provide evidence that, when starting a prospective brain donor program, one should aim at a faceto-face approach and a focus on older people, regardless of gender. The steep increase in psychiatric brain donors will result in a huge expansion of the amount of excellently phenotyped psychiatric brain tissue available for research, which will ultimately improve our understanding of the pathophysiology of psychiatric disorders and will create the possibility to develop better treatment strategies, resulting in a higher quality of life for people with psychiatric disorders. 
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